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ABSTRACT 
Both academic institutions and corporations have invested huge am.mm.ts of resources in computer-based training and 
education. The evidence in support of the effectiveness of computers and instructional technology in the classroom is mixed at 
best. and much of the practice is based on faith and ongoing trends in education. In this study, we conduct an exploratory 
experimental investigation into the effectiveness of four computer-based software training methods; traditional, delayed, 
asynchronous, and synchronous. We do not find any evidence to support the commonly held beliefs that there is an 
improvement in the computing literacy scores of students if the instructor has access to computers or if the students have 
access to computers during the software lesson. On the other hand, students find the practice of using computers both by 
themselves and by the instructors more satisfying than not being able to use them in the classroom. Our results have serious 
implications for instructors and decision-makers in both education and industry. While our results are directed at the lower 
levels of the Bloom's taxonomy of learning, we recommend research into higher levels in order to assess the full impact of 
computer-based education. 
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1. INTRODUCTION 
With rapid advances in computer-based instructional 
technologies; the advent of the Internet and the World Wide 
Web; the exponential growth in the performance of 
computers and computing devices; and constantly declining 
prices, there has been a dramatic growth in computer-based 
teaching and learning in the last decade (Alavi & Leidner; 
2001 ). Despite this growth, the effectiveness of learning 
through computer based education remains uncertain. While 
the systematic evaluation of innovative computer-based 
instructional practices is a prominent topic in higher 
education research, empirical results have found mixed and 
conflicting results regarding their learning outcomes. The 
evidence in support of effectiveness of instructional 
technologies is weak at best, and much of the practice is 
based on faith and ongoing trends in education. Some recent 
examples of empirical research are offered in evidence of the 
above argument. In their commentary, Alavi & Leidner 
(2001) reviewed past research and observed either significant 
differences in outcomes across studies or insignificant 
differences. Furthermore, many results were contextual and 
could not be generalized. Young, et al. (2003) observed that 
when analyud relative to other learning factors, 
technology's influence is secondary. Sweeney & Ingram 
(2001) found that face-to-face tutorials were most highly 
rated in terms of effectiveness than asynchronous (bulletin 
boards) or synchronous (chat rooms) web-based approaches. 
McLaren (2004) noted that while there are significant 
differences in persistence (for learning) among online 
students and traditional students, there was no difference in 
performance. Rankin and Hoass (2001) addressed the 
question of what effect the use of PowerPoint presentations 
has on students' performance and found no significant effect. 
Cybinski and Selvanathan (2005) even found that a flexible 
learning approach using a computer-managed learning tool 
and with minimal face-to-face teaching generated student 
anxiety and may be inappropriate for teaching undergraduate 
statistics. Clouse and Evans (2003) experimented with four 
treatments comprising of synchronous and asynchronous 
lectures and discussion; three of the treatments resulted in 
similar performance and one had decidedly poor results. On 
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